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ABSTRACT 
This paper is motivated by the large increase in the labour force 
participation of prime age women that, like in many other countries, took 
place in Spain during the last decade. We develop an empirical time series 
participation equation for women aged 25-44, in which education and 
fertility are treated as endogenous variables. We regard participation, 
education and fertility as variables that jointly respond to changes in the 
demand for skilled non-physical labour and the wage structure. Although 
we find a significant business cycle effect on participation, we conclude 
that the dominant forces determining the increase in participation during 
the sample period were structural factors that shifted female earnings 
potential. 
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1. INTRODUCTION 
The Spanish female labour force participation rate, which was 43.6 
in 1991, is among the lowest of all OECD countries along with Ireland and 
Italy (see Table Al in the Appendix). Participation has been steadily 
growing, but just a modest 9-point rise between 1973 and 1992, compared 
to the 17-point increase in the US and 23 points for Canada (countries 
which, with a participation rate of 52.7 and 44.9, respectively, in 1973, 
were at a substantially higher level), or the increase of 24 points in the 
Netherlands, having started in 1973 at a slightly lower participation rate 
than Spain. However, since these trends compound generational, life 
cycle and business cycle effects, it is very difficult to interpret the 
pattern of change in female participation rates without a breakdown by 
age group. This is specially so in the case of Spain due to the acute 
changes across generations that have taken place during the last two 
decades. For example, for the cohort of women born in the period 1942-
1946 the percentage of those with a university degree was 1. 5 percent 
while for those born between 1957 and 1961 the figure is 8 percent. In 
addition, fertility rates almost halved from one cohort to the other. In 
effect, looking at the change in participation rates fol'" women aged 25-44 
provides a very different picture. At the beginning of the 1970s the 
participation rate of this age group was below 30 percent and below the 
rate for the total female labour force; during the 1970s it increased 
around 4 points, but in the period 1981-1991 the increase was slightly 
over 22 points! 
This upward trend in prime age female participation started at a 
period of rapid destruction of employment in the Spanish economy, with 
rising unemployment that reached 21 percent of the labour force in 1986. 
This suggests that the dominant factors affecting participation are not 
cyclical but long term. Indeed, from the evidence presented in this 
paper, the changes in the 1980s appear as a distinctive structural 
phenomenon. Measuring to what extent this is so, relative to the 
contribution of cyclical factors, is important for understanding the trends 
in the Spanish labour market and for policy. 
- 5 -
The increases in female participation rates in all developed 
countries over the 19_80s are probably the response to technical changes 
in production practices, and to the resulting increase in the demand for 
skilled non-physical labour and, in particular, the demand for female 
workers. In countries where participation rates were already high, life 
cycle factors would be expected to play an important role in determining 
participation decisions. However, we feel that generational and time series 
variation are still the dominant features of the recent changes in Spanish 
female participation1• Thus, we are not so much interested in following 
the sequences of participation decisions of particular adult individuals (as 
one would do with micro panel data), for which education and children 
would be mostly predetermined, but rather in following the labour supply 
decisions of different cohorts and their interactions with education and 
fertility decisions. The kind of question we are concerned with is as 
follows: why is a prime age woman in 1990 much more likely to participate 
in the labour market than a woman of the same age group in 1980, once 
cyclical factors have been accounted for? For this reason, time series data 
for a narrowly defined age group incorporate the variation we are most 
interested in analyzing. In this paper we focus on the evolution of the 
participation of women aged 25 to 44, using quarterly averages from 1976-
III to 1991-IV and annual regional panel data over 1980-1990, from a 
sequence of Spanish labour force surveys. No doubt, some of the cross­
sectional variation in the individual data would also be very valuable, but 
at the same time it would introduce much heterogeneity, measurement 
error and computational problems, given the very large cross-sectional 
sample sizes available" which would call for a rather more ambitious 
project than the present one. 
In Table 1 we present participation rates for various age groups. 
We can see how the inclusion of older women in the overall rate introduces 
a significant amount of inertia that masks the evolution of the 
participation behaviour of prime age women. 
We regard time series changes in female participation, education 
and fertility as variables that jointly respond to changes in the demand 
for skilled workers and to wage differentials. Therefore, we measure the 
effects of education and fertility on participation treating those variables 
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as endogenous and using as instruments exogenous shifters of the 
relative demand for skilled labour and the wage structure. In addition, 
contrary to standard practice in previous work, we do not distinguish 
between married and non-married women, which we consider to be an 
essentially endogenous grouping. The reason is that we would expect 
participation, education and fertility decisions to have an effect on 
marriage decisions. If rising education and participation have a negative 
effect on the proportion of married women, a time-series analysis of 
participation of married women would suffer from endogenous self­
selection. 
Concerning previous work on Spanish female labour supply trends, 
Hernandez and Riboud (1985) studied participation from 1900 to 1980 and 
therefore their sample stops before the large increase in participation 
during the 1980s we are most concerned with. However, their theoretical 
framework and interpretation of results are close to ours. Novales (1989) 
presented a detailed description of the time series changes in female 
participation and female employment by occupation. Albarracin and Artola 
(1989) and Novales and Mateos (1990) emphasized the potential influence 
of labour market conditions on women's participation. Novales and Mateos 
(1990) also considered the increase in education as a potential determinant 
of participation. Both studies use time series transfer function models, 
which focus on the modelling of the dependence over time in participation 
changes. 
The paper is organized as follows. Section 2 describes the model 
and the data. Econometric methods and results are presented in Section 
3. Finally, Section 4 states the conclusions. 
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2. THE MODEL AND THE DATA 
Since the work of Mincer (1962), economists tend to attribute the 
secular changes in participation to changes in real wages. The basic model 
depicts women as choosing between market work, work at home, and 
leisure. If the market wage rises relative to productivity at home, market 
participation increases provided the positive substitution effect is greater 
than the negative income effect due to higher family income, which would 
increase the demand for leisure. 
Despite the central role that the theory assigns to wages, it is 
difficult to choose an appropriate wage variable for a time series empirical 
participation equation. Even if wage series were available by gender (in 
Spain a measure of female average wages did not start until 1989), using 
average wages of working women is problematic. As Mincer (1985) pointed 
out, the change in average female wages may be a result of changing 
self-selection into the labour force as the latter grows, rather than a 
cause of labour force growth. On the other hand, at a period of rapid 
generational change, average wages of workers may underestimate the 
average potential earnings for all women in our chosen age band given the 
appearance of possibly more educated new cohorts. As a consequence, in 
this paper we use education variables, instead of the average wage of 
working women, as indicators of all women's potential earning power. In 
most of the specifications we also include aggregate wages, but we would 
expect them to capture the exogenous general effect related to the 
prevailing economic conditions, whereas education would partly reflect 
the fact that women's wages are growing faster than men's because the 
increase in women's education is stronger than for men. Although we take 
the view that education only affects participation through potential 
earnings, whether this is so or, on the contrary, there is an additional 
effect of education on participation given potential earnings, is something 
we cannot test. The existence of such additional effects would alter the 
interpretation of the estimated coefficients. 
Obviously, education is also a simultaneous decision together with 
participation; partly you become educated because you would like to 
participate. In our analysis we do consider education as an endogenous 
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variable and we face the nontrivial problem of finding adequate 
instrumental variables. In the empirical specifications we distinguish 
between secondary education and University education (treating both as 
endogenous), since their effect on participation could be potentially 
different. 
Plausibly important determinants of the observed increase in 
women's education are the increase in the demand for skilled labour and 
the increase in the returns to skill. Rising wage differentials by skill 
during the 1980s have been documented for several countries (eg. Katz 
and Revenge (1989), Katz, Loveman and Blanchflower (1993), Schmitt 
(1993) or Gosling, Machin and Meghir (1994» and particularly for the US 
(see Ntlncer (1991), Krueger (1993), Bound and Johnson (1992) and 
Murphy and Welch (1992» . For Spain, Revenge (1991) reports that, after 
a narrowing of wage differentials between 1963 and 1977, from 1977 wage 
differentials according to education increased substantially. The potential 
explanations of these changes that have received attention in the 
literature include, from the demand side, the changing pattern of 
international trade (with increased trade deficits in the 1980s in the 
developed countries) associated with a decrease in manufacturing 
employment, skill biased technological change, and the decline in union 
power. Specifically, the instruments motivated by demand side 
considerations that we use are real expenditure in R&D, trade balance 
excluding food, industry real added value and services real added value 
(see the Appendix for a precise definition of these variables). Supply 
side factors influencing the evolution of the returns to skill have also 
been considered but most of them would be endogenous for our problem. 
However, a potential exogenous determinant of the increase in education 
is the increase in the supply of (highly subsidised) higher education, 
which has been substantial in Spain during the 1980s. In this respect, we 
also use as an instrument a measure of the change in the supply of 
University courses in Spain. 
Our equation also includes a fertility variable as a determinant of 
participation. The increase in participation has been associated with a 
decrease' in fertility rates. To some extent, children and labour market 
status are two joint decisions, and as such fertility rates in the 
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participation equation will be treated as an endogenous variable. We would 
expect fertility to have a negative effect on female participation rates once 
its endogeneity has been taken into account, given that changes in the 
demand for women jobs and earnings potential will also affect participation 
through fertility given education, by triggering changes in life-cycle 
patterns across cohorts. Aside from the previous more obvious effects, 
the fertility variable may also be capturing potentiai wage effects. 
Indeed, Becker (1985) argues that a decrease in fertility would increase 
hourly earnings through an increase in work effort. A reduced fertiUt� 
rate may also increase wages as a consequence of an increase in work 
experience. 
Lastly, female participation may depend on the cyclical conditions 
of the economy. To allow for this effect the aggregste unemployment rate 
will be included in the equation as an exogenous determinant. Obviously, 
there will be some feedback from participation to unemployment, but given 
that we concentrate on the participation of a specific segment of the 
population (women of a certain age), its effect on the aggregste 
unemployment rate will be small and, hopefully, negligible. Nevertheless, 
in some of the estimated equations we treat the total unemployment rate as 
an endogenous variable, using the industry unemployment rate or the 
unemployment rate in the building sector as instruments. Moreover, as 
explained above, in most of the specifications we include an aggregate 
wage variable as a further indicator of the prevailing economic conditions, 
given the inclusion of education and fertility, that would capture the 
structural trends in the evolution of female potential earnings. 
Turning to the description of the data and the definition of 
variables, our participation variable refers to a relatively narrow band� of 
prime age women. This choice is motivated by the desire to explain 
changes in participation decisions across certain cohorts that we regard 
as being particularly important, while abstracting from other aspects that 
influence the overall participation rates but are of less interest to us. We 
adopted an age band starting at 25, to avoid picking the increase in 
women delaying participation due to college education, and ending at 44, 
to leave out older women whose participation decisions are mostly 
predetermined by past conditions. 
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We work with two different data sets. The first one consists of 
quarterly aggregate observations from 1976-III to 1991-IV, while the 
second contains annual panel data for the 17 Spanish regions, from 1980 
to 1990. These are the longest sample periods available to us. The lack of 
certain variables at the regional level (in particular the variables used as 
instruments), will prevent us from estimating all the specifications with 
the regional data, but the regional estimates will serve as a check of the 
findinlls obtained with the aggregate quarterly series. 
The main source of data are the "Encuestas de Poblaci6n Activa" 
(EPA), the Spanish quarterly Labour Force Surveys, which provide 
information at different levels of disaggregation (in particular by gender 
and five year age bands), both at the national and at the regional levels . 
From these sources we have constructed, by age bands aggregation, our 
variables for education, labour force and population referring to women 
aged between 25 and 44. The remaining variable that refers to women aged 
25 to 44, the fertility variable, has also been constructed from 5 year 
bands data. This variable measures the percentage of births in a given 
period and is, therefore, a flow measure of fertility. Figures 1 to 4 plot 
the quarterly participation and fertility rates, and the two education 
variables that are used in the empirical analysis. Figures 5 and 6 plot the 
aggregate real wage and unemployment rate, respectively, and figures 7 
to 10 present the regional specific participation, fertility, university and 
secondary education rates. For more details on the construction of these 
and the other variables, see the Appendix. 
Unfortunately, in the second quarter of 1987 the definition of 
labour force participation used in the EPA changed, with the result that 
the number of individuals counted as being participants increased (the 
definition of employed also changed, leaving the number of unemployed 
essentially unaltered). Despite the fact that the INE provided 
homogeneous series for the whole period, there is a noticeable change just 
at that date. In order to take into account this change, we introduced two 
dummy variables. The first dummy allows for a change in the level of the 
series from 1987-II onwards, while the second allows for an abnormal 
observation in that particular quarter. This is a particularly delicate 
period over which to introduce dummy variables because factors other 
than definitional changes may be at work, but the difference in the 
magnitude of the observations at that time was too obvious. 
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3, ECONOMETRIC METHODS AND RESULTS 
Econometric models 
Since a participation rate p is a variable bounded between zero and 
one J we wish to specify a functional form for the participation equation 
that also has this property. If we were interested in the regression of p 
given a set of conditioning variables x, a natural specification would be 
E(p I x) = F (x'y) 
where F is some probability distribution function. The standard choice of 
F, due to its simplicity J is a logistic function of the form 
F (r) = e'/(1 + e'), 
which is the one we employ in this paper. The resulting model can be 
estimated by nonlinear least squares J and indeed some of the estimates 
that we have obtained use this method. This is the logit model used in 
binary choice analysis. However, as discussed in the previous section, 
we are mostly concerned with estimating response functions in which the 
explanatory variables may be correlated with the error term due to 
simultaneity. From this point of view, it is more natural to treat 
observables and unobservables in a symmetric way and to specify an 
equation of the form 
p F (x'jl + u), 
in which u is an error term assumed to be independent of a vector of 
instruments z, but not of x. This is a commonly used simple model, that 
leads to a linear instrumental variables equation in the transformed 
variable y = F" (p) = log[p/ (1-p)]: 
y = x'L\ + u 
which can be estimated by the generalized method of moments, In all the 
equations the regressors are in logs, since this produced a slightly better 
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fit than the specifications in levels, although we also tried squared and 
cubic powers of some of the variables. 
Turning to the specification of the timing of the effects, given the 
frequency of the data we specified Almon distributed lags for most of the 
variables, allowing for a maximum lag length of four and an approximating 
polynomial of order two. This reduces for each variable the number of 
parameters to be estimated from five to three. We parameterized the Almon 
lags in such a way that the coefficients represent short run or 
contemporaneous effects, long run effects and the effect of the fourth 
lag. Specifically we have: 
with 
(j=0, . . .  ,4) 
We can parameterize the Almon restrictions in terms of 60, 6, and 
the long run effect 6' = L;.., 6j by noting that 
6. 3 6' - 1 _ 6, 
10 2 
6, 4 6' - 1 (60+6,) 
10 2 
6, 3 6' - ! 60 
10 2 
which gives the transformed equation 
where 
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An alternative specification could be based on Koyck-type 
distributed lags using lagged values of the dependent variable. However, 
since we expect the errors to contain slow moving cohort effects and 
therefore to be serially correlated, lagged dependent variables would be __ 
correlated with the errors. Clearly, this would create problems of 
identification since it is usually difficult to find appropriate instruments 
to take this correlation into account. Nevertheless, we estimated some 
equations including the first lag of the dependent variable and using the 
second lag as instrument. The result was that the lagged dependent 
variable was not significant an� the remaining coefficients did not 
change. 
Our strategy will be to estimate the equations by the generalized 
method of moments, and to calculate standard errors and test statistics 
taking into account that the errors may be serially correlated' in an 
unspecified form. The estimates themselves are not ordinary instrumental 
variable statistics since we use a weighting matrix of the orthogonality 
conditions that is optimal under error autocorrelation. We regard all the 
variables as being either stationary or functions of stationary processes 
and (local) deterministic trends. Any trend would necessarily be a local 
one, since the original variables are bounded. For such processes, the 
standard asymptotic approximations to the distributions of GMM estimators 
and test statistics have been shown to be valid under very general 
conditions by Andrews and McDermott (1993). 
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Empirical analysis 
Table 2 contains our main instrumental variables estimates, using 
the generalized methods of moments. Table 3 contains linear and nonlinear 
least squares estimates of specifications comparable to some of the 
equations reported in Table 2. The results from the nonlinear 
specification are essentially the same as those from the linear one, so the 
nonlinear case will not be discussed further. In Table 3 we also check for 
the potential importance of the lagged dependent variable. Table 4 
presents additional instrumental variables estimates to evaluate the 
sensitivity of the main results to the addition or the exclusion of some of 
the deterministic variables (trend, and step and seasonal dummies) from 
the equation, and to the endogeneity of the unemployment rate. 
Our results show that University education has a very significant 
long run effect on participation, with an estimated elasticity of 0.232• 
The short run effect disappears as soon as endogeneity is considered 
(compare the first columns of Tables 2 and 3)'. In contrast, secondary 
education does not have any significant effect on participation given 
college education. This is so for both instrumental variables and least 
squares estimates (column 3, Table 2, and columns 1 and 3, Table 3, 
respectively). In this regard, we interpret the University education 
variable as a successful indicator of earnings potential.' The coefficient 
of the secondary education variable might be affected by an anomalous 
observation in 1988-III for which we do not have an explanation. 
Nevertheless, interpolating this observation did not change the results. 
It should be noted that, since we need instruments for the entire 
distributed lag of endogenous explanatory variables, in the equation that 
includes secondary education we used outside ins.truments lagged one 
period as an additional instrument to secure formal identification. 
Fertility has a substantial and highly significant effect on 
participation, both in the long run (elasticity -0.65) and in the short run 
(elasticity -1.2). More'over, these effects persist after instrumenting. 
The strong short run effect remaining after endogeneity is taken into 
account points to fertility as a predetermining constraint on participation. 
On the other hand, the large negative estimated coefficient for the fourth 
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lag implies that the restricted coefficients at the intermediate lags are 
positive (the implied estimates of �I' �2 and �, are 1.2, 2. 1 and 0.7, 
respectively). This could be the result of bias due to lag truncation. 
However J our time series are not sufficiently long to experiment with 
longer distributed lags. 
To some people the recent developments in female participation, 
education and fertility would be a consequence of a general change of 
"attitudes" .that simultaneously determines them. Leaving aside the fact 
that regarding changing attitudes as exogenous events that occur by 
chance is not very appealing in general, this approach becomes even less 
compelling when trying to explain the changes in participation that 
occurred between the 70s and the 80s. The exogenous forces behind 
secular changes in female participation should probably be traced to such 
factors as the reduction in the mortality of children, or
' changes in the 
occupational and residential structure of the population. However, one 
would not expect these factors to have a substantially stronger impact in 
the 80s than in the 70s. For this reason, it is more likely that the changes 
in the composition of the demand for labour, with an increase in the 
demand for women jobs, and the rise in the returns to skill since the 80s, 
have played a major role. Certainly, the significance and the magnitude 
of our estimated long run effects of both fertility and education are 
consistent with this view. This is so because endogeneity is taken into 
account using as instruments economic determinants of the demand for 
skill and of the wage structure. 
Aside from being sensitive to structural developments like changes 
in the rate of fertility and University education, we also find ev-idence 
that female participation responds to the business cycle and in particular 
to unemployment. We find a very significant negative effect of 
unemployment with an elasticity of -0.19. High unemployment rates 
discourage participation in so far as individuals perceive a lower 
probability of finding a job. The effect of aggregate wages, that we also 
interpret as reflecting the prevailing economic conditions, is significant 
but less so. Furthermore, we noticed that the wage effect was slightly 
unstable across specifications. The second column of Table 2 reports an 
estimated IV equation excluding wage effects which shows that the 
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coefficients on the other variables change very little. Given that the 
education variable captures the positive substitution effect associated 
with the change in female wages, the estimated effect of aggregate wages 
would reflect the incentive to participate associated with a favorable 
economic situation through its impact on the wage level. However, it is not 
surprising that such effect is small and unstable given the lack of a clear 
cyclical behaviour of wages during the period under consideration. 
The last column of Table 4 presents estimates treating the total 
unemployment rate as an endogenous variable. We use the industry 
unemployment rate as an instrument and the results are qualitatively the 
same. This is also true if the unemployment rate in the building sector is 
used as an alternative instrument, although in this case some of the 
coefficients are less precisely estimated. 
As shown by the Durbin-Watson statistics, the residuals of our 
equations are serially correlated. This is to be expected, because the 
errors are likely to contain unobserved cohort effects that change slowly 
over time. We tried alternative distributed ll,igs, additional variables and 
nonlinear transformations of the existing variables, to make sure that 
serial correlation was not the result of misspecification. Notice that 
including lags of the dependent variable as explanatory variables is not 
attractive in our case, since they may capture the effect of slow moving 
components of the errors and bias the estimates. Nevertheless, in the last 
two columns of Table 3 we report two equations that include the first­
order lagged dependent variable. The first one is estimated by OLS and 
provides an estimated autoregressive coefficient of 0.23 together with 
downward biases in all the other coefficients relative to previous 
specifications. The last column presents IV estimates of the same equation 
that use the dependent variable lagged two periods as an instrument for 
the dependent varlable lagged one period. The result is that the 
coefficient on the latter is now insignificant and the remaining coefficients 
are similar to those obtained for the previous models. We take this as 
evidence that the OLS estimate of the autorregressive coefficient _was 
upward biased due to endogeneity. Serial correlation would bias the 
ordinary estimates of the standard errors of both least squares and IV 
estimates. Another effect of serial correlation is to make these estimates 
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to be asymptotically inefficient within their class. To address these 
problems the main equations reported in Table 2 were estimated by two­
step GMM robust to first-order serial correlation of arbitrary form using 
the method proposed by Newey and West (1987). We also obtained GMM 
estimates and standard errors robust to second order serial correlation 
but the results were unchanged. In fact, this was also the case for 
uncorrected estimates or for estimates corrected for heteroskedasticity. 
The results did not vary significantly with the different corrections that 
we tried. 
So far we have commented on the factors that significantly affect 
the participation of women aged 25 to 44 in the labour force, with their 
elasticities being reported in Table 5. However, to pin down the factors 
that were ultimately responsible for the over 72 percent increase in 
participation from 1981: I to 1991: IV we have to consider as well the 
changes in these factors over that period. The most spectacular 
development was the 211.76 percent increase in the number of women aged 
25-44 that have University education. The birth rate for women in this 
age band fell by over 27 percent, while aggregate unemployment grew by 
28.65 percent and real wages by 10.52 percent. Therefore, according to 
the equation, keeping other factors constant" the increase in college 
education would have increased participation over 30.6 percent from 
1981: I to 1991: IV; the downward evolution of fertility would have 
produced a 28 percent increase, and the increase in une�ployment would 
have reduced participation by 5. 5 percent. The increase in real wages, 
aside from being the least stable of the determinants, would have 
produced only a 3 percent increase in participation. These results are 
important because they show that, despite the fact that participation 
responds to business cycle fluctuations, the large increase in female 
participation that took place in Spain during the 80s was mainly due to 
structural factors. 
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Results from regional panel data 
As a further check on the robustness of the results, we constructed 
a data set with annual observations from the 17 Spanish regions 
("Comunidades Autonomas") for the period 1980 to 1990. 
We estimate a model similar to the quarterly specification, except 
that we do not allow for dynamic effects given the data frequency and the 
short sample period. The dummies that capture the change in the 
definition of labour market participation in 1987. II are slightly altered 
according to the annual frequency of the regional data (see the Data 
Appendix). Our outside instruments are not available by regions and 
therefore we only report least squares estimates. The results are shown 
in Table 6. As we can see, the same kind of conclusions emerge. In . 
! 
particular, f.emale participation reacts to unemployment, fertility and 
university education but not to secondary education. As indicated in the 
previous discussion, the wage effect is unstable, as confirmed here where 
it is completely insignificant. 
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4. CONCLUSIONS 
In this paper we have analysed the determinants of the formidable 
increase in the participation of prime age women in the labour market that 
took place in Spain during the 80s. We conclude that this increase in 
participation was mainly due to structural factors that shifted female 
earnings potential, in particular to the increase in university education 
and the decrease in birth rates, after controlling for their endogeneity", 
This is important because it implies that the levels of prime age female 
participation that have been reached and that were never experienced 
before are here to stay. Even if these levels remained constant in the 
future, we would expect the total female participation rate to increase due 
to the replacement of the older cohorts. 
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FOOTNOTES 
1. It is likely that future cohorts of Spanish women will have to take 
more time out of the labour market for child care than the current 
cohort, which has often benefited from high-quality, free child care 
from their non-working mothers or other relatives. 
2. Given that the regressors are in logs, the sample elasticities, £t' 
will be obtained as 
where p represents the participation rate predicted by the chosen 
model and B is the corresponding coefficient estimate. We report 
the mean of the estimated sample elasticities (see Table 5) . 
3. In the fourth column of Table 2, the basic equation is re-estimated 
with the outside instruments lagged one period. As can be seen, 
this has a negligible effect on the results. 
4. To calculate the contribution of factor Xl to the increase in 
participation from 1981-1 to 1991-IV, keeping other factors 
constant, we have used the following expression: 
[F(Sl log X1(1991.4) +82 log X2(1981.11 + • . .  ) -F(1\l log Xl(1981.1) +1\2 log X2(1981.1)] 
F(1\l log Xl(1981.1)Tfi2 log X2(1981.1)T . • .  ) 
where F(.) is exp(. )  /1+exp(. ). Another approximate measure (that 
gives very similar results in our case) is 
A 91.4 £1981.1 ""81.1 log Xl 
where £1981.1 is the 1981. 1 elasticity of participation to Xl and 
A91.4 represents the increase between 1981. 1 and 1991-1V. 81.1 
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Participation rate: 
DATA APPENDIX 
Women in the labour force, aged 25 to 44 
Population of women aged 25 to 44 
Source: "Encuesta de Poblaci6n Activa" (Tempus). INE, and own. 
Secondary education: Women with secondary education, aged 25 to 44 
Population of women aged 25 to 44 
Source: "Encuesta de Poblaci6n Activa" (Tempus) INE, and own. 
University education: Women with university education, aged 25 to 44 
Population of women aged 25 to 44 
Source: "Encuesta de Poblaci6n Activall (Tempus) INE, and own. 
Fertility rate: Number of births of mothers aged 25 to 44 
Population of women aged 25 to 44 
Source: "Movimiento natural de 18 poblaci6n espaftola II, INE. The births series 
is annual and, at the national1evel has been quarterly interpolated. 
Unemployment Rate. Source: from 1987-II, "Encuesta de Poblaci6n Activa", INEj 
before 1987-Il, (i) national data in Garcia Perea (1991); (ii) regional data, "Series 
Revisadas EPA (1977-1987)", INE. 
Industry unemployment rate. Source: "Encuesta de Poblaci6n Activa", INE, and 
Garcia Perea and G6mez (1994). 
Unemployment rate in the building sector. Source: "Encuesta de Poblaci6n Activa", 
INE, and Garcia Perea and Gomez (1994). 
Nominsl wage: Source (i) national data: National Accounts Wages for the whole 
economy, INE, quarterly interpolation, Banco de Espana (ii) regional data, 
.. Remuneraci6n Asalariados" 
Espana", INE. 
( Workers' salaries ) in "Contabilidad Regional de 
Employed Workers 
-29-
Real wages: Nominal wages divided by the Consumer Price Index (IPC), INE. 
Real income: Source: National Accounts, INE, quarterly interpolated, Banco de 
Espana. 
Expenditure on R III D: "Gastes intramuros totale5 en actividades de I + D", Source: 
"Estadistica sabre las actividades en Investigaci6n Cientifica y Desarrollo 
Tecno16gico", INE, quarterly interpolation, Banco de Espaiia. Deflated by real 
GDP, Source: National Accounts. 
Added Value from Industry and Added Value from Services: Source: National 
Accounts, INE, 1986 constant prices. 
Net Real Exports: Real Exports in consumption goods (excluding food) - Real 
Imports in consumption goods (excluding food) . Source: "Economia Espanola: series 
hist6rieas", Direcci6n General de Prevision y Coyuntura, Ministerio de Economia y 
Hacienda. 
Population aged 20 to 24: Total population between 20 and 24 years of age. Source: 
Encuesta de Poblaci6n Activa ", INE. 
Number of university faculties: quarterly interpolation of a series elaborated by 
Indalecio Corugedo on the basis of "Estadistica de la Ensefianza en Espana" (lNE). 
Dummy variables: 
For quarterly aggregate data: 
DF87 = 1 from 1987-II to 1991-IV 
;;; 0 otherwise 
D872 = 1 in 1987-II 
;;; 0 otherwise 
For annual regional data 
D87 = 1 in 1987 
;;; 0 otherwise 
D88 = 1 from 1988 to 1990 
= 0 otherwise 
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Table 1 
FEMALE LABOUR FORCE PARTICIPATION RATES IN SPAIN 
Aged 25-44 with Total 
Aged 25-44 AgeJi 25-54 University education (Age � 16) 
1976 30.20 29.63 71.96 28.48 
1977 30.24 29.46 74.28 27.85 
1978 30.75 29.57 75.50 27.68 
1979 31.75 30.24 78.06 27.56 
1980 32.53 30.62 83.18 27.19 
1981 32.60 30.42 83.92 26.81 
1982 34.71 31.76 83.66 27.23 
1983 36.96 33.29 82.67 27.82 
1984 38.14 34.03 83.48 27.72 
1985 39.76 34.97 83.12 27.80 
1986 41 . 20 36.38 84.72 28.47 
1987 45.71 40.15 84.92 31 . 07 
1988 48.77 42.93 86.34 32.51 
1989 51.10 44.85 86.35 32.76 
1990 53.40 46.92 85.89 33.36 
1991 55.18 48.64 87.38 33.60 
- 3 9 -
Table 2 
FFXALE PARTICIPATION �UATIONS 
InatrwDental Variables EaU-te. 
Dependent variable: � (p/(l-p» I = �clpa.tian rate age 25-44 Saaq,i'li period: 197 .11 - 1991.IV 
Instruments Outside 
Outside instruments from current and instruments 
current period lagged one iienod lagged one ieriod 
Constant -3.046 -2.267 -2.45 -2.816 
(4. 23) ( 2 . 30) (1 .80) (3.82) 
Secondary. education 
0.254 long run 
( 1 . 02) 
short run 0 . 348 
(0.99) 
fourth lag· 0 . 294 
(O.98) 
Universitx education 
0.389 0.412 0 . 298 0.408 long run 
(6.60) (4.93) (2.18) (7.08) 
short run 0 . 106 0 . 016 -0.160 0 . 054 
( O . l 1 )  (0.12) (0.61) (0.51) 
fourth lag· -0.055 -0. 205 -0.112 0.032 
(0.34) (O.93) (0.35) (0.22) 
Fertility • 
- 1 . 099 - 1 . 046 -0.990 - 1 . 036 long run 
(6.00) (4.03) ( 3 . 17) (5.81) 
short run -2.095 -1.404 - 1 . 649 -1.868 
(3.81) (1 .90) ( 1 . 76) (3.93) 
fourth lag· -3.307 -2.814 -3.09 -2. 928 
(5.55) (3.41) (2.89) ( 5 . 35) 
Real wage 0.430 0.478 0.430 
(3.82) (1 .46) (4.0S) 
Unemployment -0.323 -0.304 -0. 360 -0.318 
(16.67) ( 1 1 . 39) (6.34) (15.81) 
DF87 0.100 0. 120 0. 084 0.105 
(7.58) (6.90) ( 2 . 16) (7.85) 
D812 -0. 053 -0.082 -0.041 -0. 049 
( 2 . 96) (3.59) ( 1 . 11 )  (3.21) 
DSI 0. 009 0 . 008 0 . 003 0.100 
(2.07) (0.94) (0.34) (2.42) 
DS2 -0.011 -0.011 -0.020 -0.011 
(2.55) (1 .73) ( 1 . 72) (2.55) 
DS3 -0.012 -0. 016 -0.010 -0.011 
( 2 . 87) (2.44) (0.88) (2.56) 
Teat of 
overidentifyinc 
restrictions 
4.25 (2) 9.42 (3) 0.20 (1) 0.21 (2) 
Standard error of the 0.013 0.018 0.024 0.012 
regression 
DW 1 . 57 1.31 1.81 1.45 
Notes: 1 .  Estimates and t-ratios (in brackets) robust to fint order serial correlation. 
2. Starred variables are treated as endogenous. The instruments not included in the equation 
are: real expenditure on R & D. total population rate aged 20 to 24. trade balance 
(excluding food) . industry real added value, services real added value. real diApo8l!l.ble 
lnC9me. number of university faculties and trend. In column 4 these outside instruments 
are la&i'ed one period. 
3. All explanatory variables are in logs. 
4 .  Degrees of freedom for the tests of overidentifying restrictions are in brackets. 
- 40-
Table 3 
FEIlALE PARTICIPATION �UATIONS 
LMst Squares EBU-tea 
Saaaple period: IMB.ill - 1991.IV 
OLS NLS 
With Without 
secondary secondary 
education education 
Constant -2.491 - 1 . 886 -2.493 
(G . 12) (3.G9) (G.19) 
Secondary education 
long run -0.055 �0. 060 
( 1 . 10) ( 1 . 22) 
short run 0.021 0.021 
(0.67) (0.54) 
fourth lag 0.045 0 . 043 
( 1 . 36) ( 1 . 30) 
University education 0.462 0.468 0.464 
Ion&" run (15.82) (12.00) (15.98) 
short run 0.152 0 .. 159 0 . 158 
(3.79) (3.55) (3.95) 
fourth la&" 0 . 039 0 . 058 0 . 040 
(1.31 (1.42) (1.41) 
Fertility 
lOll&" run -0.925 -0.832 -0.927 
(11.55) (7.53) (11.7)  
short run -1.661 -1.385 -1.615 
(6.24) (4.30) (6.07) 
fouth lag -2.535 -2. 294 -2.484 
(9.50) (7.94) (9.54) 
Real wage 0.488 0 . 303 0.440 
(4.84) (2.20) (4.88) 
Unemployment -0.293 -0.290 -0.292 
(22.66) (18.83) (23.07) 
DF87 0.119 0. 124 0.120 
(IS.27) (13.31) (17.18) 
D872 -0.052 -0.066 -0.053 
(9.18) (9.S1) (9.7S) 
DSI 0.010 0.010 
(2.41) (2.55) 
DS2 -0.011 -0.010 
(2.90) (2.63) 
DS3 -0.009 -0. 008 
(2.98) (2.63) 
Dependent variable 
lagged one period 
Standard error of the 0.011 0.014 0 . 002 
regression 
DW 1.67 1. 74 1 . 89 
Note: 1 .  t-ratios (in brackets) robust to heteroskedasticlty 
- 41-
Linear model with lagged 
denendent variable 
OLS 
-1.671 
(4.71) 
0.ll7 
(5.88) 
0.122 
(3.89) 
0 . 028 
( l . 08) 
-0.698 
(7.15) 
-1. 132 
(3.69) 
-1.870 
(5 . 08) 
0.232 
(2.00) 
-0. 224 
(6.79) 
0 . 095 
(7.64) 
-0.030 
(2.32) 
0 . 006 
(I.l9) 
-0.012 
(2.99) 
-0. 009 
(2.59) 
0.234 
(2.33) 
0.011 
1 . 86 
Instrumenting only 
log [p!(I-P)L) using 
log [p/(1-p La 
-2 . 00 
(5.51) 
0.419 
( 5 . 29) 
0.132 
( 3 . 24) 
0 . 043 
(1 .28) 
-0.826 
(7.73) 
-1.429 
(3.99) 
-2.277 
(5.25) 
0.322 
(2.65) 
-0.277 
( G . 39) 
0.111 
(7.87) 
-0.047 
(3.29) 
0.009 
(1.91) 
-0.011 
(2.61) 
-0.010 
(2.81) 
0 . 072 
(0.54) 
0.011 
1.62 
Table 4 
FEMALE PARTICIPATION EQUATIONS 
Additional lnstrumental Variables Est:illates to Check the Robustness of the Results Sample period: 1976.111 - 1991.1V 
2 3 4 5 
Constant -9.482 -2.332 -6.482 -6.037 -3.291 
(0.93) (3.01) (5.43) (5.27) (3.85) 
Universit� education 0.633 0.437 0.201 0 . 242 0.372 
long run ( 1 . 54) (6.99) (1.83) ( 2 . 30) (5.53) 
short run -0.011 0. 108 -0.316 -0. 233 -0.115 
(0.05) ( 1 . 14) (2.09) ( 1 . 66 )  (0.67) 
fourth lag' -0. 384 0. 049 -0.319 -0.207 -0.133 
(0.57) (0.31) ( 1 . 30) (0.92) (0.79) 
Fertility • 
-1.912 -1 . 807 -1.162 long run -3.535 -0.932 
(0.93) (4.80) (6.37) (6.32) (5.49) 
short run -3.978 -1.667 -4.745 -4.627 · -2.225 
( 1 . 21) (2.71) (4.65) ( 4 . 64) (3.22) 
fourth lag· -7.425 -2.736 -6.361 -6. 105 -3.567 
( 1 . 12) (4.21) (6.54) (4.48) (5.03) 
Real wage 1 . 589 0.357 0.821 0 . 798 0.441 
(0.87) (2. 93) (3.58) (3.65) ( 3 . 14) 
Unemployment -0.617 -0. 302 -0.449 -0.442 -0.331 
( 1 . 34) (14.21) (18. 62) (18.92) (13 . 23) 
DF87 0.053 0.113 0.093 
( 0 . 64) ( 7 . 79) (5. 20) 
D872 -0.078 -0.062 -0.055 
( 1 . 27) (3.28) (2.62) 
DSl 0 . 015 0 . 009 0 . 008 
( 1 - 04) (0.93) (1.51) 
DS2 -0.016 -0.017 -0.013 
(1.17)  (1.68) (2.20) 
DS3 -0.018 -0.017 -0.014 
(1.23) (1.66) (2.40) 
Trend -0.029 
(-0.64) 
Test of 
overidentlfying 
restrictions 0.19 ( 1 )  27.97 (5) 11.11 (4) 21.90 (7) 1. 77 (2) 
Standard error of the 
regression 0.035 0.014 0 . 028 0.027 0.016 
DW 1 . 05 1 .  73 1.20 1 . 25 1.55 
Notes : 1 - Estimates and t-ratios (in brackets) robust to first order serial correlation. 
2. Column 5 is similar to column 1 from Table 2, except that the unemployment rate is 
treated as an endogenous variable, and the industry unemployment rate 18 included in 
the instrument Bet. 
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Table 5 
MEANS OF THE ESTIMATED SAMPLE FDIALE PARTICIPATION ELASTICITIES 
Column 1 
Table 2 
Column 4 
Table 2 
Fertility 
University 
Wage Unemployment education -----------------1 
Long run 
0 . 256 -0.192 0.231 
0.256 -0.189 0. 243 
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Long run Short run Fourth lag 
-0. 654 -1 . 246 - 1 .  968 
-0.616 -1.111 -1. 741 
Table 6 
FDIALE PARTICIPATION EQUATIONS FllOli llEGIONAL PANEL DATA 
Sample of 17 regioDa. 1980-1990 
Ordinary r..-st Square. Eatiaates 
Constant -0.671 
( 1 . 38) 
Secondary education -0.087 
(0.88) 
University education 0.163 
(3.05) 
Fertility -0.553 
(5.50) 
Real wage 0.094 
(1.32) 
Unemployment -0.401 
(7.57) 
D87 0.218 
('.2') 
D88 0.330 
(8.42) 
Standard error of the regression 0 . 2387 
Notes: 1 .  t-ratios (in brackets) are robust to heteroskedaaticlty . 
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-0.448 
( 1 . 10) 
0.150 
(3. 22) 
-0. 534 
(5.40) 
0 . 092 
( 1 . 25) 
-0.409 
(7.75) 
0.210 
('.08) 
0.318 
(8.21) 
0. 2383 
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